Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-032328 

(43)Date of publication of application : 03.02.1998 



(51)Int.CI. 



H01L 29/78 
H01L 21/316 
H01L 21/318 



(21 Application number : 08-183738 
(22)Date of filing : 1 2.07.1 996 



(71) Applicant 

(72) Inventor : 



SHARP CORP 

MATSUOKA TOSHIMASA 
NAKANO MASAYUKI 
IWATA HIROSHI 
KAKIMOTO SEIZO 



(54) FORMATION OF GATE INSULATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a gate insulating film which make possible reduction 
of variation in thickness of the gate insulating film and 
prevention of decrease in dielectric breakdown voltage of 
the gate insulating film. 

SOLUTION: A silicon surface 1a of a water 1 is cleaned in 
an atmosphere of an inert gas to make the surface clean 
and free from a natural oxide film. The atmosphere is then 
replaced with an oxidizing gas not containing nitrogen 
without exposing the wafer 1 to the air, and the wafer 1 is 
heated in the replaced atmosphere to form a first silicon 
oxide film 2 on the silicon surface 1a (Fig. a). Next, the 
atmosphere is replaced with an oxidizing gas containing 
nitrogen, and the wafer 1 is heated in the replaced 
atmosphere to from a first oxide nitride film 3 between the 
first silicon oxide film 2 and the underlying silicon 1 (Fig. b). 
The wafer 1 is subsequently re-oxidized to form a second 
silicon oxide film 4 between the first oxynitride film 3 and 
the underlying silicon 1 (Fig. c). 
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6 0 ^V^X, Stff^l 1 4^e>iiSSl 1 7 A^rilLX, 
■^fcifeiS^ 1 1 4 t BJ C#H«l- UX*5t ^«Mb • S&S 

[0 0 5 8]© fctd, RlSf 1 1 5f*9(D^GD#ffl^ 

l *7^y*PSRUX#ffli-S(Bl6ov Do 
fTX#5o **5, ^Mffite7 0 0°CJ^T&tf>-C\ £iR 

*^#iatfcoTt, > y =» ysfi 1 1 ommnmk 
a!iMkjFi2:jtLTjawiBt*#ta (fc^wi) a*x#6 

3 0 0 — 70 ot^lS-e, JKJ^Wl 1 5F^C0#S^^r 
20 S**^*V^gWktt^^i-«lftbT, 2 (a) (C^-T 

J: 5 l-x v-y ^>^#E1 l^ffii l al:$i^]i ^ 

viWbMi 2S:jgdci-s(ia6(7>H Do smmjtmnte 

i^y 3 v^ffii i a di^^y a^lWfcBIl 2&7£ 

y^yili: l l a «r * C <h a*X# £ Q 

^yavMl ia(Di|^iWiff3:i:^ 
6 Q #(-x #ffl^^EE^^ 1 PaJ^T^ffi£Etc^^i--5 

(o 3 )x *yhttctte>*^tpM3R^(H 2 o/02. o 3 / 

i^y =»^»<blRl 2 <bT»v^y ^yn ^co^ffii l 
40 [0 0 5 9] xi(DJ:9{-UXx co->y ^vKftil 

Ml 2 kTt&<Di/V 3V11 ^fffil 1 a *5pfflJCi- 

6c<Jr^X§5o **5x Bfao^j«aWBttft»4^f±. 

[0060] ® eas* 1 1 5 ft<Dt%m%L*. m 

^•^(Ar)*05Flgtt^^«#lU ^y=^»K 
1 l^^tHLfcl, WjS^^^P^LX#M*t6 
({U6(DV2) 0 mi-J: t)x XS«fT»IM*^t>-f^<C 
50 IMfc*#HMT»S 5. Lfc^oX, »tr»fi8i-5Ka^ffl[ 
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<nm»'* ? y ^r^iiig/^ ^ y * £ * s < x z z> td *+ 

[o o 6 i ] gltjRl^X. 1 0 0 0-1 2 0 0t:MS 
X\ Rfc*l 1 5rt(^#H«S:a»«r*tflWbtt^^^ 
HIT, gj2(b)l^i-J:5^s Sl^y^M 
HI 2iT*^>y3yi l iroWlr»i^»^bKl 
3 (mmi~ 5nm) &ffif$1rZ> (M 6 COH 2 ) 0 JhlB#ia 
§C£ LXfi-8ftti(NO), -BMfc-S*<N 2 Oh 
-SHb^ijf (N0 2 )#^£/B^£ 0 SHSCtoEE^fi. » 

[0 0 6 2] i^cDj^lCgSlCQv-y =i.^Kfbi»l 2<D 
R»:^7^=¥*/hS< U ^oSl^v/y^ytftll 
2 i:T«!^y3Vl 1 1 a *:¥*&U:LX^ 

[0 0 6 3] ffi R/Sf 1 1 5 ^#ffl^£r, 

(IU6(7)V3) 0 c*xlwJ;?U xg»fTfflW*<z>;b^a>fc 
■Mb«r«i«T?S*. 

[0 0 6 4] 3I£$^X. 7 0 0~1 0 0 0°C^M 
X\ 1 1 5rt<D#H«*ra*«:$**v^iMktt^ 

^iwBftLX. H2 (c)fc»-*-J: 51-. £Si<oS^{bJK 
l 3 iT»©->y =»yn t<Dm\z.^2(D^V a^BMb 
mi 4 (Kffl~5nm) SrJgfifc"*- £ (HI 6 ?)H 3 ) 0 ±15 

i^(0 3 /0 2 )^t\ J:1B#BHft<aJE;*?Srl PaW 

Kj&s#e>*tS«a«»SBIi:ttoXV^So 

[0 0 6 5] ±^O.t <^'>y a^lMUBIl 2 CD 

l»¥^7y^rS:/h*< U SIOKIMI 3<?)jg|j¥/< 

l2^vy3yS«l 4wR»^7 5'^S:/h*<t5 
c^X^, i20^^yi«i4tTlw^y^ 
VI 1 ^<7)#® 1 l a fcTffltcttJitf 6£fcaST?#5 0 
[0 0 6 6] ±|B#H«*^^^>^t>»«IUfc 
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oX, BE^*«*^TV^6it»blBll 3<oft*»flf^7 

±lE#ffl^<£>/£;ft£l Pa£JLTO<SffiJ-KS"rS3gS 

■grxa»»JiBH*S:iRi_b$*afc«)*T?*)5o 
[00 6 7] © ;kz>«l R)SW i 1 5 rt<z>»HSstS:* 

»»^*»Sr«*iS«U^:a»^(N2)*6V^W:ryW 

10 ffil 1 SrffiftLX»?fli-6(El6<7)V4) 0 

fcm. RJ&Wl 1 5^>^iiSgl 1 7C$rilbX^Sm • 
7Ji-5/ hill 6tc^y ^ySfil 1 SrlEiSU 

1 1 8 C*MCX8yg« * TJir^/ h^l 1 6 ^SHCL 

«it->y ^>ssi it*n:»t)iijt fl -*xx. y 
[0 0 6 8] rcoj: 5«-lx. HM»2^>y 3y 

IMbJBSl2, 14(Dli?^7^^/J>§<U 

U ^o$2^>y ^iMblKl 4 iT*^)'>!) 3 >1 
20 Ua)ffBSl laiTltLTV^OT, «§*tCJtUX 

5 . m2<Disi) =*>-mitm4<Dm 

/?^lnmJ^-hl^^X^ &<DX\ S i/ S i O 2 #ffiC0^ 

^^^m#/5^V^i§ScXco^f^ y T»ttffitf)<ftTfc if 

30 [0 0 6 9] (»3(7)||J6^1B)|g3(a)-(c)tt^(7>||«6 

^WrffiSr^U d7ti^^Dfaf-^^/W^r^bXV^o 
r.coHt6^ffiX«, ifcfb • WgHtm^v >v< 1 1 5 t L 
X«*t*0J»SIMb^ (RlSIf) ^ffiV^T^o^9, APjS&lM 

v^So ^x-^t tt^Miv'y ^^SS2 l ^ffiv> 
Xi^ 0 J^T, H 3 (a) -(c). H7*5J:t/ig9SrigS:# 

40 [0070]® v-y 3ygfi2 l^^sttr^-fe 
syMli 3d^6«s»*l l 4K(E3M-£o i5fei*i l l 
4rtX\ ^«)^^(N 2 )fc5V>HT/W=fV • ^(A 
r)^^iStt#^T*Wt6*\ ^fc^lO- 4 -10" 6 
PaOiS^i^6CirlcJ;!9, K*^»«:«*ffi» 
Lfc»ffl««t'^*5V>X, MS (aXw^-Tv-y 3>Sffi2 
1^0S2 1a^»t6 o w^ti- J: *9 . v'yavSffi 

2 1^12 1 a Sr»»*^oe*SiWbl»^«l^«ffilci- 
6o Jttt^X. 1 4^?,aKl 1 7A^rilLX, 

1 1 4 ^ HU UX*5V>fcKfb • 

50 ftffl^BSff 1 1 5rticvy 3>Sfi2 lSrCSLTR 
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[0 0 7 1]® #ClC, MJCWl 1 5f*J<D^O#ffl^* 

$^:5(EI7(DV l) 0 d*UcJ;«3. im^^bt- <fc 6 
fifi7 0 0tKT4©^ lS^#i«tfcoXt), 

->y =i^S«2 l©*»fflfcflSLfcV\ 3 0 

0-7 0 0t(DlSX*, Hfef 115^#fflg^* 
^^^^iWxicffttr, 0 3(a)l^ti:5 10 
y 3 ySfi 2 i (Z)gB 2 i a i^lB i y =» y» 

<m2 2 4r^i-S(IH7C0Hl) o a*RIMbBI<D*V^> 

y =« 2 i a i <z> y = >®KbiS£ 2 2 tasj*-*- 

^2 1 i: coif® 2 1 a ZW-mz'tZZbfc-CZZo * 
y >*ffi 2 1a (Dmit&l&^MZft 5 £ £ ^"C# 5 0 

ttr*te>*r*tf»*^ (H 2 0/0 2 , 0 3 /0 2 ) k-tZ 

fLJSl2 2 ^Ti&COv'y ny21 £<D^ng2 1 aCO^pffltt 

-en, ^biss^^#v^-c\ JSttKIMM-Sfc afri- 
ts 1 PaKT^ffiffi^K^-S^SdSfc^, 
[0 0 7 2] ^<D£?\ZL,X, fRKOisV ='>'Wt4km2 30 
2(0^j?^^7^^^/h$ < U ^oSl^^^ylll: 
i22 ^Tifecoi/y ^>2l k<DWffi 2 1 a Sr^pJH^i" 

sc^as-e* So **5, minis}) =i^mtm22<Dm 

m&Q. 3-1. 0nro£&5J;5K:. JE^;- l«|R|«rlMfl5 

[0073] (3) s/sw 1 1 5 \H(Dwmm.&. m 

g-£ltZ>(m7 <DV 2) 0 3I£)^V>T. 9 0 0—1100 
t^ilSt, MfSWl 1 5rtO#B««r**fc*tflWk 40 
tt^i^LT, gI3(b)l^-fJ:5^s Sl^y 
=*>«fl:I«2 2kTW<Di/V =i^2 1 £<z>B8l-fBl<a» 
M2 3 (JgU? 1 - 5 nm) Sr«fiJt5(a7WH2) 0 
±«#H«fc LTtt— ■Mfc**(NO), -1Mb—** 
(N 2 oh zHHb»*<N0 2 >tt4f*rfflv*a Q 
Ate. «JET*t>ffiJEX?t>av\ fc*3, $l^ffbJi2 

[0 0 7 4] ±3*coJ:5t-Mi^vy 3^iMt;R2 2co 
■WX^S^fc/hiS < U fa^m 1<D is V 2 
2 trm<D^V 3^21 <tcO#ffi2 1 a £*p*&tr UCl> 50 
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£<7)T% SI WtIM2 3^JHj?^77^fi»S 

[0075] ttib\ :^iioittt2 3it «ati- 

5»2(7)Sifcl2 5 J: 19 tiiKWUv'y =i^®2 1 
aa^SvMMI-ffiB-t-SW'TN ±ie#HftiUTT^ 
~T(NH 3 )£/Bi^c<h itt), rv^^rco7KSS(- 

S*fl:^tLt, *10»2ft«2 3^li4<v/y3 

^m\M&mi$rrz> £ ? k tx t av\ 

[0 0 7 6] ® tfclC, Rj£« 1 1 5 ^CD#ffl^£. ft 
p££ii:£(|2|7<DV 3) Q Sl^if^T, 7 0 0-8 5 0t 

<ommx\ rj&vi i srt^sMBUfcagRt'g'iav^ 
W^CISIX, 121 3 (c) i^i-J: mi<vm 

m\M2 3 ^Ti&(7)>^y 3^21 k(DW^'B2(Diy]) ^ 
v»<t;fflt2 4S:?gfiKi--5(ia7<DH3)o -b!S#!S^^L 

[0 0 7 7] ±xEcoj:5t-Slcov'y =>ySM2 2(7) 
K»^7^=¥*/hS< U SB 10>m4l4R2 3«f/^ 

I2(^)^y =i^HMbK2 4(OKff^7^=¥Sr/hS<r6 
-^^X^, l2(Dv/y3ySftl2 4i:T^vy3 
>2 1 ^M2 1 a t5pffit^tt±Jf 6Ci:dS-e#Sp 
[0 0 7 8] -bfB#BHft4 , ^3d-^v^e>#«Lfc 

¥JDsw«t*w\ »*$HPfcitLT»*fbflt*o**« 

ftBfclfclftU ^o^yny^tSl^JStao Lfc^ 
oX i^^/£$jft,TV>6K*{bffil2 3 <&**»*✓< 9 
tX^»»S:fc* 9*»+SCi:4<. S2^^y-ay8 

[0 0 7 9] © _h|S®<h Rj£1ff 115 

*U *Frt«affiSr±#S J fr6(BI7(OV4) 0 

X, 900-110 0°C<DUmX\ HfSWl 1 5^(7)# 

*t*J:5«-, m2<nisy =*^mitm2 4 kTMni'}) 

2 i k<Dm\zm2(Dmmtm2 5 mmi-snm) 
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(no, -»fk-**(N20), -mkmm(No 2 )te¥ 

60 » 2^il« 2 5^>lKflC«, 0. 5-31 

-?•% (ommmm % nm-r z \m® x& z> 0 

[0 0 8 0] ±igeo<fc 5«-JBi(D^y =i^iHt;IM2 2<d 
Wy¥^7^^*/hS< Ls I l^)Stftl2 3 
^^Wliga^^^^^h^ LXV>£tf>lc:*n;t 10 

[0 0 8 1] © #c(r, ±|Effi <h 115 

(N 2 )fe5^fiTywrf>' - ^^(Ar)f(D^^^lii 
iU JPrttaffiSrT»*^:S(ia7^V5) 0 
X, 7 0 0-8 5 0t(OlSt\ SJSf U5rt(^)#i 20 
^^^^^^V^^^^tdg^LX, B3(e)l: 

^H-«t5t-. m2<Dmmtm2 strm^v =1^2 1 

^i-6(Bl7 0H5)o ±IS#S^i: LXfi^"^^ 
(03)4^/^(03) Sr^tfK*^^ (o 3 /o 2 ) 

**5. m3(Disy =*>mitm2 6<Dmmn. mma:\zx 

£ftoXi^6 0 30 
[0 0 8 2] ±3fioj;5l-»i&t/IB2 0^y 

12 2, 2 4«f/^7^^^$<l, flM|2 

^>K^t:JS 23, 25 "7 v ^mmmm^ ? y 

>2 1 £cD#®2 1 a £¥*.I(CLX^6tf)X\ |^3CQ^ 

y => >mitm 2 6 (dr*/^ ^ y ?y*% 

»Oi/y =>y21 £(7)#® 2 1 a t^pffilCftJiJf set 
[0 0 8 3] ±IE#[S^+^^-^V^f>^g|Lfc 40 

oX. BEl-»fi8SixXV^M»bK2 3, 2 5cq^|R« 

-S\ a«<oft*^kicjt-<x. itRWfijax^kSrtTo 50 
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[0 0 8 4]© :<o«, KJSf i l 5rtco#ia^^. 

^ J ^7k^4^^^g;^Ufc^^^(N2)fe'6V^HT/l- 

T»^(07OV6) O +^i«ILtf > RJ{?«1 
1 S^biiiiSl 1 7C^lLT^if -*t^hai 1 
6i-v-y a ys«2 l&mmis. y</^i i 8ctffii: 

T&3®« '^5/^1116 Sr«JEldL/tttlfiX->y =» 

>s^2 i sr^i^ft b m-f, -nx% y~ MetuK^« 

[0 0 8 5] zcdx 5 l-ux, fgi N f£2Axfima<n*s 

y^yt«2 2, 2 4, 2 6<7)|^J?/<^*£/h£ < 
U HM$2«Iftl2 3, 2 5©Hi?^7 1 >^ 
J 5 a a*»S^7^^«:/hS< U ^o»3^v^y=i^Bt 
{tJH 26ir TitiW v' !)^y2U <£>#ffi 21a 
bxv^cox. «6*^tt:bX^- hiMUUR^j: LX£> 

i2M83^'>y^yiM2 4 > 2 6©fflMCSrlnm 

j^iitci2^x#6cDX\ si/sio 2 #fficD^^<^^>ft: 
^s^aMSvMjwsx**)*-* y T#ftffi*>{BTfc 

[0 0 8 6] *fc % BlWS2(DiIftl2 3, 2 5 

^swy ^^mm2 1 aa^si^^m^ifcSfcB! 

U^c^s/ h^^yr^J:a*^-^toit*:SrSJ!i*W«J:R 
ih-r^C^r^Xt^o S2(OSIftl2 5^I$ 

Baa, ^^^^>SiXSio 2 #®^3i^^^b:^ si 2 

[0087] m4<ommmm m4U)~~(e)nz.<Dm 
60 c^nwixit, • »»fi:«*-*>"<i 1 5 

^T^5 0 ^T, 1214(a) —(e), H 8 *3<t tfB 9 Srjg 
S#RBL*^6, C^Hiffe^^^y- hite^^^Sfe 

[0088]® 3 1 ^r^Siffi^ir 



(12) 
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r)m<n*m&tfxx*wmirz>t)\ ^t«io- 4 -io- 6 

Lfc#H**lw*5V^\ SI 4 (a)lr^-rv-y ^>S*S3 
10H3 1a^»t5o v^z^SIR 
3 1 3 1 a ^?t»ogM«(7)il/^i(Ct 

So 8£J3^1 1 4^6iiKl 1 7A£ilLT. 

114^ D#ffl^tC LT4oV ^clfcffc • &tW. 
itmnKfotgl 1 S^lCv-y 3^113 1 £tei*LTiS: 10 

[0 0 8 9]© EJfctf 1 1 5rt<0*(O#fflft* 

toy =i^s«3 i&«#Lfc<£ffiT% v/y^yifi3 
1 ^7y/MUr#M$t5 (Hl8cov i) 0 ::*Uv:J; 

££ 0 3 0 0-7 0 0Xl<DUmX\ RlSWl 

X\ HI 4 (a)lC^J; 51-. *>y=>ySfi3 1^!3 
1 alCfglCDv-y =^KMt:JK3 2Sr^t5(8 8©H 

Do a*SiWkii^ftv^5/y =i>-^ffi3 1 a i^mi(o^ 
R3 2<ojg|j§C£iS--tc-t--5r Si^yay 

»fl:J@£3 2 fcT»*>S/y 3^3 1 £cD^oS3 1 a Sr^Pffl 

Kse-r 5 ^ \z x y> , isy* >mm 3ia (Dmit&m^ 30 

T^ffil^t^r^l^j:^ lfflC*Ji*fcJBttfcil 

Oh ^^>(0 3 ), *fc«ett?>S:^tf»3R^(H20 
/0 2 .0 3 /0 2 )it6Ci:li:J:9, K5R^^*T?» 

ik&ft?m&\^tti,x. 4-n&(Dmtm<n&iE\^£. v m 

t <D9im 3 1 a <DS£m.&% £h\z&<-tzz.k a*-e# 
t\ mm^mt-tztcM^n, 1 paJKToffiffifciNS 

[0 0 9 0] Z<D£ pldLX. ^l^i^y =iV8MbJffi3 
13 2 t Tife^ ^>3 1 £<D#® 3 1 a Sr^PJfltC-f 
ffjfiSO. 3 — 1. 0nmt*6«t5^ EE*. NfWSraBflS 

[0 0 9 1] ® RJS« 115 rtc9#ffl^£ N K 



(gi8(ov2) 0 rtt^^D, xmffiTmm t ?<ot>-rfr& 

toBSJ? 7 > 7 y $ < S fctt 

-Cfc<. KK^SftfcSBl^v'y 3V^tlK3 2*M 

&Lxmm$xfru%i£Tj&m&x%z><Dx > $t>\zm 

So 

[0 0 9 2] ?l#iiV>X, 1 0 0 0 ~ 1 2 0 O^COiMS 

ffi&LT. [3 4(b){c^-rj:5l-> fSKDisV =ismik 
I3f£3 2 ^Tift^v-y ^y3i £ oralis i<a»gft;)R 3 

3 (BWtl-5nm) Sr**t5(0 8 WH2) 0 ±1E#!S 
*£LTtt--IMfcS*<NO). -IMb-**(N 2 0). 

ffi-etfiiE-etftv^ 7i*5, m Kvmmfcm s s comm- 
it &\<^mmmm%nm>i-z>±x*mw-e3bz> t 

[0 0 9 3] Ji3£coJ; o \zmi<Dis}) =iy»fcl3 2 CO 
Ki¥^7^^r^r/h$< U 1 CD v- y n ^H^tK 3 

2 bTm<Oi/y =i>3 1 i:60#® 3 1 a ^r^ifi(ciLXV> 
SOT, f l^tfti3 3^tt»^7^=¥^SlR»S 

[0 0 9 4] tt*3, C^KO»fibl3 3^ ^^-T 

6i2^tifti3 5j:nft^i^>y^yi®3 1 

(NH3) V^fc i: LXt>, T (7)7K^S (- 

h) ic^s-r 6 ^ ^ y TMmtem*&mzmw*&& u 

S**^tLT, ^l^l<W3 3X^<vyn 
[0 0 9 5] ® ^CtC. MJSW 115 (^CO#IS^^, ^ 

> • ^^(Ar)^60^Ffett^^icB«|b. v-y=OS« 

3 l4:?S»TI»iaU*:«, Wff 7 ^^*DS»br»«ai-5 

®6OT3) a ^tbicj:^, xs^tTSsra^^fe-r^* 

BMbSrJOTJT*£5o §I^JK^X. 7 0 0-1 0 0 0t(D 
■flrc, JKiSWl 1 5rt^#H«4rfK*S:^*«:v^k 
tt^t^BSIUT. 134 (c)^^-TJ: 5tw, SflcoKS 
ftK3 3 ^TiftcOi/y 3>31 irooP^lCl^2(Di/y 
K{tK3 4Sr?gfiKi-5(El8C0H3) o _h|S#IS^<t Lt 

[0 0 9 6] Ji^COJ: 5(-^l^v^y ^yW3 2(7) 
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zhfcx*£, m2<nisv =*>mkm3 4 trmni/v =* 

>3 1 t CD*® 3 1a t)^m^tt±tf 5 £ ^T*£ 5 0 

[0 0 9 7] £7c. iie^s^+^^-^^^^^byc 
y*<D&m&$>* 9Sft5::£ft< , ^2^^y^>^ 

t^r^^X^, l2^i/y^yM34$r$f)M 

-/^jf:i^^^r.<^^x^6o ft*. Ji!B#ffl^cQ 

^n^r-f^co^^*^®^^ lc< v\ ft*\ WxW.(d^ 
[0 0 9 8]© JilB(3>£H«l^ RJ&ffl 1 5 

/»LX#lt6(g]80V4) 0 3l#iRl^C\ 9 00 
-11 0 O^MJgX. KJSffl 1 5rtO#ffl^^^m 
Sr^tfiMbtt^^^Wlur. IS 4(d) 1^1" J; 5 
fg2cDv-y 3y|ft||3 4 ^Tffi^v^y 3y31 iroPfl 
C|2(OSI«3 5 (BWl~5nm) 6 (H 

8OH4) 0 ±ia#Hft;^ LTIi— IWkSlR(NO). — ■ 
■Mk-a*(N 2 0), -MMkft*(N0 2 )*if«rfflv^S 0 
#ffl^<oj£;fjte N llfffiTfcfflEE-cfcAi^ ££Xtefg 
1 (DStmtm 3 3 J: 19 tff 2 aHfcSfcK 3 5 

J: 3I£, Sl^fftl3 3« 

©»a<UR3 5<DDWtt. 0. 5~3JDS^%^£*»ffi 

[0099] ±3fioj:5^JBi^)i/y3>iMkBt3 2(7) 
BW/<9y^*/hS< U ^ico^^bJK3 3<ojiiip>^ 

U #>og| 2 CO y =i >BMtIK 3 4 i Tifeco > y = V 3 
1 irOf!3 1 a Sr^Fta^UTV>-5(DT% 2 <£>Bft£fb 
i35 ^Kff ^ > ^f^iiIS/< 7^^/J^<t5 

[oioo]© ±ia@<bis]^tc N jKjcwiis 
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(N 2 )S>5W:J:TA'=i p >' • ^(Ar)«(7>^}Stt^fX^« 
'>U^i«3 1^ftt«Lf:l ffig^ 
^P^LT#Mi-6(H!8(DV5) 0 5l#jRlvC, 7 00 
-8 SOtroiS^ KJS*1 1 5rt<Z>#HftS:£9RSr 

Id, £&2tf>S^fUB£3 5 fcT«Oi/y 3^3 1 t(0m\Z 
m3<DisV 3^IWktt3 6 (BBH-5nm) 
(|g]8<7>H5) 0 _hlS#(S^:i: LTIit/ytO^tfcli 

B*©JEA*:1 Pa«T<oi£/E^S^-r6o ft*. S3 
(Dv-y =i^Kft:BS3 6<DKffte, K^W-<t D±i*:L*: 

^JHU¥©ffi -efi# ft e> *x 6 t ft o r ^ 
[oioi] ji^sooj: ?\^miRtfm2(Di/v =*>mt 
^g^iLH 33, 35 now* y y ? s> 

*fc/h*<U ^og2^»Iftl3 5 tTift^v^y =» 
20 >3 1 £<Z)#®3 1 a £^i£l;iLT^6<Z)T\ $tZ3<Dis 

y ^ ^l£fb§£ 3 6 <Djg£ff v s> * ^glRSffi^ ? y * £ 
/h£<-T£ i3(D^y^yW3 6i:T 

y ^ ^ 3 1 t (Dft-m 3 1a fcspffil-tt-btf -5 £ t 

[0102] £fc, JiflasHft^^^^^^jWdtbfe 

^#fe^S^rfe^t)Stt-6Ci:ft<, K^bK*^r 

oT, gE^»fi8$ttrv^»^t;«3 3, 3 
30 jK^^y^^WSrfc* <9^ft6C<bft< , i3(D^y 
^ V^bM 3 6 &J8-fti«ff 5 C t tf5X'# ^>o 

TV^KIftl3 3, 3 50»*»S^7^^<0|g#S: 
6SrSP>iw*&-ft!Bi¥^fiK-t*5Ci:dS"C#So ft*, 

mcDffl&mmz&^x, ttmftfeuxmik&nox^z 

[0103] ® CCD^, Rj^W 1 1 5 ft<0%fm^%, 

S3 1$:^Lt^it6®8(DV6) 0 

Kffi* 115 *»ibii3§ 117CiI LTMi • 
bmi 1 6l^>ynygS3 1 ^tei^L, '<frZf 

1 1 8c^^raii ^tyhii i 6£3tm^u 
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[0104] ^OJ^I-LX, »1, i2MS3(0-> 
y =V»{bBl3 2, 3 4, 3 6<oBW^7 % >=¥S:/hS< 
U *lXt5SB2W»aft«l3 3 t 3 5©«^m 

2Rt5JB3<Oi/y =»VlMfc:J^3 4, 3 6 0KffSrlnmK 
_t{-lS:£X#6<7)X\ Si/Si0 2 #®<7)^<£>^t; 

[0 10 5] ^ Il^i2©SIM3 3, 3 5 

©5^v/y=iySI3 i a^^^v>flijcD^i^K^t:K 

J@, i-^fc>*>Si/Si0 2 #ffi^^<0^{^ Si 2 = 
Zk&X%Z> 0 

[0 10 6] fejs. £JUKOlHJ[*tt-Cr4 3»«3ii: 5JB 

»iwii«:**"r*»*iwt,iiffli-« r. t a*x# ^ o 

[0 10 7] ^x-Al i o <b uxv-y ^ySis 

^rffiv^fc^, soi (->y=iy • ty->fy'>a!/- 

Xi N 5 J; 5 ^^c7)^:^v>6 C k t>X# 
[0108] 

- hmmm<Dmm&MMm£fa±isitz> z <t a*x# s 0 



[0 10 9] »#52(Dy- HB«K**^jSfelc:j:ix 
tlXl^S) «Uiift^ViPMOSFET^ 

{bBKJiioTJIWLX, ±WB3©i/y3^»fbili:^ 
y =1 ir ^#ffiX^#MSpffi^^Srfl3^S c £ & 
x#3 Q i^ot^s/ y rtcjzs^^b^ia 

[0 110] |»5R3l3^y- h^tlM^fe-CH, JL 
IB^JKSr^fiKi-SXSSr^-r-SSIIIB*. -hlS#ffl^ 

*h&ffi-fz>zk&xzz> 0 _hiBj»ra*, ±ib* 
[0111] S*«4^y- hlft«l!B»**ftlJ:J:ix 

tf, -Lisgsio^y a^iMbKSrjBfiai-sxat?. -bis 
^zn— s>>&tim'tz>mm&7 0 o°c^Ti-^^^n5co 
x% >-y ^ismmnmik&m^fr^ns-k&xzzo 
ufc^ox, -bis^iov-y ^yiftitr^i/y =» 

fttt^Kff * $ e> - ^ dsx# 5o 

[0112] m&m5<D?-bmmmmf&jjmz£ti 
[0113] »*S6*>y- htt«dB?gfi8:JErjsfex*«, ± 

^ LXtK^^(H 2 0), ^;/^(0 3 h */ttt7k*«*L 
< ^^>"&tpK9R(H 2 0/0 2 , 0 3 /0 2 )^fflV^6O 

x\ HiR^^-eiMk*tT5»'&J-itux. /J^^o 
»fttl©«R9El!i J: 9 m 1 Oi/ y 3 >"IWbBl«r«*^*fi8 

[0 114] 9l*«7 0y- hitir^fitli, _h 

mmi<Dmmikm&Mf$,'tz>j:mx\ 

x, -smtNo), -awt:zia*(N20). zmt 
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[0115] awwisoy- hte»BI»fifc#ft-e«\ ± 

8Mb** (NO), -BMk-**(N 2 o). *tf-IMt» 
^(N0 2 )^4 3 ^^^fm^:*(*:^^^fc^^^^^ 

<5 0 

[0116] t»*^9coy- h«WJi*j*i5rfe-cr±, _t 
(o 3 ) ^fcfi^-y >(o 3 ) fefttflt**^ (o 3 /o 2 ) 
4:tft<, KittfcU ^ovy^y 

So 

[0117] 1 0 <Dff MftWBBU^ft-CW:. 20 

-teas 2<d->v=i >mm* it n±mm 2 Rx*m s<o^ 

7 0 0lC«Ji^K3£LT^ MSO» 

{tt**fctt_hSSi 2 3 (D > y 3 ^iMkBlt*&-ft 

[0118] g»#3g n^y- hmmmm^mx^ 
m 1 ^Kt^w^ss^^ 2 (DWtmtm^mmm 30 

:b^Si/Si0 2 ^ffico^^<7)^fb^ Si 2 =NH#£? 

[0119] flMPBi 2<nf- Mft««BgfiK*8fe-cWt. 
fl»#« 2 fcjstt SIS 1 <0»£flsfcK:ft;t-CS' y ^affc 

& 6 mft # x £ ffl t v > s t*^B l^fiK-r 

#5. ±ie->y =»va<tfflttt»2^M^biKJ: 9 

t^y =»^«ffi^e>av^jj-*>8^-e, _biEv-y^v^ 



[Ull] JR 1 ^Mfioy- httlHBGKA^rttK: <fc 
t)^- hlftB««:«^6^oxaa*o^*wNW 

[02] S2^Mi«y- hiNUURS^ifelcj: 

t> hie»K*»fiK+6^(Dxa»*^.!>* 

Id 3] ^3^HJS^fficoy~ htt3»JK^^JSfe«cJ; 
!>y- hlft«B**«r6*^ox^*^^*-^» 

[04] SB4(0*Jt«ttoy- h««BB8*»jfe^J: 
9^- hJtt^***r61^<OXa»+^»zc--^» 
®&r*H-0T*£>6 o 

[h 5 ] mi <r>mm&m<D?- hmmmm^m^x 

[me] m2(Dmm&m<ov~- vmmama&smz-z 

[07] ms (ommwm<r>^- hmmmm^m\^x 

[08] %4(Dmi&Mm<o#- bmmmm^m^x 

[09] zcDmwmy- bmmsfmf&jjfc&mmirz 
[010] hiiiMMia^- h 

1,11,21,31,201 -> y n 

2, 12, 22, 32, 202 ^ 1 <D is V = 

3, 13, 23, 33, 203 |gl GD^^fbH 

4, 14, 24, 34, 204 S2W;/!J^W 
2 5,3 5 |2«g 

2 6, 3 6 #3<B^y a^BMfcBI 

110 r>zc— ^> 

111 ^rtyr 

112 — 

113 ^aatfr • 

114 fc&m 

115 • Sfe^L^^^V^ 

116 • ^7ir-/ 
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